(12) PATENT APPLICATION 



(1 1) Application No. AU 199745140 A1 



(19) AUSTRALIAN PATENT OFFICE 



(54) Title 

Modular storage tank 



(51 ) International Patent Classificatlon(s) 

B65D 090/02 E04H 007/06 

B65D 090/08 

(21 ) Application No: 1 997451 40 (22) Date of Filing: 1 997.1 1 .07 

(43) Publication Date: 1999.05.27 
(43) Publication Journal Date: 1999.05.27 

(71) Applicant(s) 

Colin Steven Brien 



(54) Inventor(s) 

Colin Steven Brien 



(74) Agent / Attorney 

FISHER ADAMS KELLY,GPO Box 1413,BRISBANE OLD 4001 




liiiiiillliiliii 

AU9745140 



(1 2) PATENT ABSTRACT (1 1 ) Document NO. AU-A-451 40/97 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 

MODUUR STORAGE TANK 

International Patent Classiflcation(s) 
(51)^ B65D 090/02 B6SD 090/06 E04H 007/06 

(21 ) Application No. : 451 40/97 (22) AppiicaUon Date : 07/1 1 /97 

(43) Publication Date : 27/05/99 

(71) AppiicanUs) 
COUN STEVEN BRIEN 

(72) Invenlor(s) 

COLIN STEVEN BRIEN 

(74) Attorney or Agent 

FISHER ADAMS KELLY , GPO fiOX 1413, BRISBANE OLD 4001 

(57) Claim 



1 . A tank module comprising : 

a frame having a pair of opposing vertical, generally 
elongate flanges connected by a pair of opposing horizontal, generally 
elongate members; 

each of the veilical flanges having a comigated mounting 
plate associated therewith, said mounting plate extending towards the 
opposing vertical flange; 

each of the horizontal members having a first longitudinal 
flange extending toward the opposing horizontal member and a second 
longitudinal flange extending substantially perpendicular to the first 
longitudinal flange; and 

one or more comjgated sheets mounted between the 
vertical flanges and horizontal, members of the fifame in a watertight 
manner. 
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8. A storage tank comprising : 

a plurality of tank modules ananged at least side by side to 
form a perimeter of tlie tank and having adjacent vertical flanges of 
adjacent modules connected together; 

a plastics sheet of a size to fit within the perimeter of the 
tank sealed to the second longitudinal flange of a lowermost horizontal 
member of each of the plurality of modules; and 

a tank top mounted to the second longitudinal flange of an 
uppermost horizontal member of each of the plurality of modules; 

said modules comprising a frame having a pair of opposing 
vertical, generally elongate flanges connected by a pair of opposing 
horizontal, generally elongate members: each of the vertical flanges 
having a cormgated mounting plate associated therewith, said mounting 
plate extending towards the opposing vertical flange; each of the 
horizontal members having a first longitudinal flange extending toward the 
opposing horizontal member and a second longitudinal flange extending 
substantially peipendicuiai-to the flrst longitudinal flange; and one or more 
comigated sheets mounted between the vertical flanges and, horizontal 
members of the frame in a watertight manner. 
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14. A method of constnictlng a tank module Including the steps 

of: ■ " 

forming a first side assembly by . 

I) holding a vertical flange in a jig; 

ii) positioning a bottom short mounting angle in said 
jig abutting a bottom portion of sSid vertical flange and fixing said angle to 
said flange; 

m) positioning a top short mounting angle in said jig 
abutting a top portion of said vertical flange and focing said angle to said 
flange: 

iv) positioning a mounting plate in said jig abutting 
said vertical flange but spaced from said top and bottom short mounting 
angles by a distance equal to the thickness of a horizontal member and 
fixing saW mounting plate to said flange; 

repeating steps I) through W) to fbm. a complimentary side 

assembly; 

abutting top and bottom horizontal members between said 
complimentav side assemblies and fixing the horizontal members to the 
■ vertical flanges of the coitipllmentary side assemblies: 

fixing a plurality of sheets to said horizontal members and 

saW mounting plates. 
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1 8. A method of constructing a storage tank Including the steps 

of: 

arranging a plurality of modules to form at least one row 
defining a perimeter of the tanlt. said modules comprising a frame having 
a pair of opposing vertical, generally elongate flanges connected by a pair 
of opposing horizontal, generally elongate members; each of the vertical 
flanges having a conugated mounting plate associated therewith, said 
mounting plate extending towards the opposing vertical flange; each of 
the horizontal members having a first longitudinal flange extending toward 
the opposing horizontal member and a second longitudinal flange 
extending substantially perpendicular to the first longitudinal flange; and 
one or more conugated sheets mounted between the vertical flanges and 
horizontal members of the frame in a watertight mannen 

connecting the adjacent vertical flanges of adjacent 

modules; 

sealing a sheet of plastics material to the second 
longitudinal flange of the lowemrost horizontal members of the plurality of 
modules; and 

mounting a tanic top to the second flange of the uppemnost 
horizontal members of the pluralily of modules. 



4 • • 



31 



ABgTRAPT 




"a *.. I... 



•VX ' . 



» ■ • 



TITLE: MODULAR STORAGE TANK 

A storage tank module consists of a frame (7) and a number 
5 of horizontally extending shieets (8) of corrugated steel; The frame 
comprises a pair of substantially verticial flanges (9) joined by a pair bf 
substantially horizontal members (1 3). A comigated mounting plate (1 1) Is 
. welded perpendicular to each vertical flange (9). The horizontal member 
(13) is curved in the longitudinal direction so as to have a radius of 
10 cun/ature appropriate to the size tank to be constructed and comprises a 
first longitudinal member (15) extending in the same direction as the, 
vertical flange (9) and a second longitudinal member 
perpendicular from the first lorigitudinai member (15), The sheets (8) are 
. . fixed to the mountang plate (11) and, longitudinal flange (16) which lie on 
15 the outside of the rriodule. , 

The comjDleted modules (6) are connected together to form 
a storage tank (5). An appropriate number of modules (6) are .assenibled 
. in one or more rows to construd tanks of a variety of capacities^ 
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•IVIODULAR STORAGE TANK" 



The following statement is a fiiil description of this invention, including the best 
misthod of performing it known to nne: 
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MODULAR STORAGE TANK 



THIS INVENTION relates to storage tanks, and particularly 
to water tanks for use in rural properties for storing large quantities of 
5 water. The storage tanks may also be used for other substances such 
as grain or molasses. 

BACKGROUND OF THE INVENTION 

10 The most common form of water tank is the corrugated 

iron water tank which has provided reasonably clean water to 
Australian consumers for over one hundred years. A typical prior art 
corrugated iron water tank is shown in FIG 1 and described in detail 
later. 

15 Much of the relevant prior art is discussed in earlier 

International Patent Application Number PCT/AU92/00526 in the 
name of Colin Steven Brien, which discussion is incorporated herein by 
reference. 

A nurnber of attempts have been made to overcome one 
20 or more of the problems mentioned in the referenced discussion. One 
such atternpt is described in United States Patent number 4305518 in 
the name of Boyd. Boyd describes a portable fibreglass reinforced 
plastic storage tank which includes a plurality of moulded pre-formed 



base sections which may be assembled to form a base of a desired 
diameter and a plurality of vertical side panels having an interior 
composite layer vyhich includes an exposed chemical resistant interior 
surface and reinforced vertical and circumferential joints. Fibreglass 
tanks are not capable of storing large volumes of water due to the 
stress applied by the weight of the water. Furthermore, the effect of 
ultraviolet light is to degrade and weaken the plastic leading to 
catastrophic failure. 

Another prior art approach is described in Australian 
Patent Application number 56750/86 in the name of Interiock Limited. 
The Interiock tank is formed from a plurality of curved panel members 
formed from, a flat plate held in a frame of four flanges. The flanges 
are secured together to form the tank. Because the panel members 
have minimal stress bearing capacity they must be kept small 
therefore leading to a requirement for a large number of panel 
members, and long assembly time, to produce a ,tank. Furthermore, a 
plurality of metal bands are needed to overcome hoop stress in the 
finished tank. The use of the Interiock tank is lim'rted to relatively small 
vplumies. 

. A . further prior approach is found in Australian Patent 
Application Number 68600/87 in the name of John Sydney Haines. 
Haines describes a demountable storage tank which is formed by 
bolting together a serious of top, bottom and side panels. As with the 



Interlock tank, the panels of the Haines tank have limited inherent load 
bearing capacity and therefore the size of tank that can be constructed 
is extremely lirtiited. 

Reference may also be had to a number of patents which 
serve to define the general state of the art in water tank construction 
including : Australian Patent Application number 38935/85; Australian 
Patent Application number 45341/85; Australian Patent Application 
Number 62098/86; Australian Patent Application number 52474/90; 
Australian Patent Application number 62518/90 and Australian Patent 
number 404278. 

The aforementioned International Patent Application 
number PCT/AU92/d6526 describes a water tank module consisting 
of a frame and a number of horizontally extending sheets of 
corrugated steel covered on one side with food grade polymer. The 
frame comprises a pair of substantially vertical longitudinal angle irons 
having two perpendicular flanges joined by a pair of substantially 
horizontal angle irons curved in their longitudinal direction so as to 
have a radius of curvature appropriate to the size tank to be 
constructed from the modules. The horizontal angle irons have two 
flanges, a first one of which extends transversely to the frame so as to 
extend in the same direction as the radial flanges of the vertical angle 
irons. The other flanges of the angle iroris are arranged to extend 
inwardly in the plane of the frame on the outer side as compared to 



the curvature of the frame so as to lie on the outside of the tank when 
it is constructed. The complete frames are galvanised and then the 
sheets of corrugated, iron are mounted thereto, A number of such 
modules are bolted together through apertures in the flanges to form a 
tank and a plastic sheet is then sealed to the bottom flange to form 
the bottom of the tank. The modules are thus easily transportable and 
the tank can be constructed on site. 

Tanks of the above construction have proven very 
successful and have stored volumes of water up to 10000 litres. 
However, the Inventor has found through personal experience that the 
tanks suffer catastrophic failure under dynamic load for volumes above 
about 10000 litres. In one instance, a tank having the construction 
described in PCT/AU92/00526 held a volume of 10000 litres under 
static conditions but when a relatively minor dynamic load was applied 
by pushing the side of the tank the fixing of the sheets to the radial 
flanges of the vertical angle irons failed leading to collapse of the tank. 

OBJECT OF THE INVENTION 

It is an object of the present invention to provide modules 
for forming a tank which is quick and simple to construct yet capable 
of storing large volumes of water. 

It is a further object of the invention to provide a storage 



tank formed from the modules. 

Other objects will be evident from the following 

description. 



SUMMARY OF THE INVENTION 

In one form, although it need not be the only or indeed 
the broadest form, the invention resides in a tank module comprising : 

a frame having a pair of opposing vertical, generally 
elongate flanges connected by a pair of opposing' horizontal, generally, 
elongate members; 

each of the vertical flanges having a corrugated mounting 
plate associated therewith, said mounting plate extending towards the 
opposing vertical flange; 

each of the horizontal members having a first longitudinal 
flange extending toward the opposing horizontal member and a second 
longitudinal flange extending substantially perpendicular to the first 
longitudinal flange; and 

one or more corrugated sheets mounted between the 
vertical flanges and horizontal members of the frame in a watertight 
manner. 

In preference the corrugations of the mounting plate are 
of substantially the same pitch and depth as the corrugations of the 



sheets. 

The tank module suitably further comprises a short 
mounting angle fixed to the horizontal member at each end. The 
mounting angle aids alignment during assembly of the tank module. 

The tank modules can be assembled to form a storage 
tank suitable for a variety of substances. For water storage the 
corrugated sheets are mounted in a watertight manner to the first 
longitudinal flanges of the horizontal members and the corrugated 
mounting plates. To achieve waterproofing a sealing compound is used 
between the sheets and the mounting plate and between the sheets 
and the first longitudinal flange. A suitable sealing compound is 
silicone. 

In a further fonn the invention resides in a storage tank 

comprising : 

a plurality, of tank modules as described above arranged 
at least side by side to form a perimeter of the tank and having 
adjacent vertical flanges of adjacent modules connected together; 

a plastics sheet of a size to fit within the perimeter of the 
tank sealed to the second longitudinal flange of a lowermost horizontal 
member of each of the plurality of modules; and 

a tank top mounted to the second longitudinal flange of 
an uppemiost horizontal member of each of the plurality of modules. 

The storage tank may coinprise more than one row of 
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modules arranged on top of each other with adjacent second 
longitudinal flanges of vertically adjacent modules joined together. 

In preference the storage tank further comprises a first 
plastics extrusion snap fitted to the second longitudinal flange of the 
lowermost horizontal members of the plurality of modules. For this 
purpose the second longitudinal flange has a channel receiving a dip 
portion of the first plastics extrusion. The plastics sheet is sealed to 
the second longitudinal flange of the loWermost horizontal members of 
the plurality of modules by clamping the plastic sheet between a 
second extrusion and the first extrusion, the second extrusion being 
snap fitted to the first extrusion after a perimeter portion of the 
plastics sheet is laid over the first extrusion so that the plastics sheet 
Is clamped between the first extrusion and the second extrusion. 

The tank top of *e storage tank may be substantially flat 

15 or conical. 

In a stni further, form the invention resides in a method of 
constructing a tank module including *e steps of : 
forming, a first side assembly by 

1) holding a vertical flange in a jig; 
<: ii) posltfonirig B bottom. short mounting angle in 
said jig abutting a bottom portlpn of said vertical flange and fixing said 

angle to said flange; 

ill) positioning a, top short mounting angle in said jig 
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abutting a top portion of said vertical flange and fixing said angle to 
said flange; 

iv) positioning a mounting plate in said jig abutting 
said vertical flange but spaced from said top . and bottom short 
mounting angles by a distance equal to the thickness of a horizontal 
member and fixing said mounting plate to said flange; 

repeating steps I) through iv) to form a complimentary 
side assembly; 

abutting top and bottom horizontal members between 
said complimentary side assemblies and fixing the horizontal members 
to the vertical flanges of the complimentary side assemblies; 

fixing a plurality of sheets to said horizontal members and 
said mounting plates. 

If the tank module is to be used in constructing a water 
tank the method will further include the step of waterproof sealing the 
tank module. 

^ If required, the tank module can be reinforced by 
including the step of fixing a hoop band between the vertical flanges 
to provide support to the sheets. 

in a yet further form the invention resides in a method of 
constructing a storage tank including the steps of : 

arranging a plurality of modules of the above type to form 
at least one row defining a POT 
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connoGting the adjacent vertical flanges of adjacent 

modules; 

sealing a sheet of plastics material to the second 
longitudinal flange of the lowermost horizontal members of the 
plurality of modules; and 

mounting a tank top to the second flange of the 
uppermost horizontal members of the plurality of modules. 

The step of sealing may further Include the steps of 
clipping a first extrusion to the second longitudinal flange of the 
lowermost horizontal members, positioning a peripheral portion of a 
plastics sheet over the first extrusion and snap fitting a second 
extrusion into a cooperating portion of the first extrusion to clamp the 
plastics sheet between the first and second extrusion. 

One or more further rows of modules may be connected 
on top of the first row to construct larger tanks. 



BRIEF DETAILS OF THE DRAWINGS 
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To assist in understanding the invention preferred 
embodiments will now be described with reference to the following 
figures in which : ' 

Figure 1 Is a sketch of a known water tank formed of a 
huniber of sheets of pbrriigated steel; 
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Figure 2 is a sketch of a water tank according to one 
erhbodiment of the present invention; 

Figure 3 is an external but-away perspective view of one 
module used in the construction of the water tank shown in Figure 2; 
5 Figure 4 is an internal cut-away perspective view of the 

module of Figure 3; 

Rgure 5 is a schematic cross-sectional view on Tme V-V 

of Figure 2; 

Figure 5A is a schematic cross-sectional view similar to 
10 Figure 5, but of an alternate embodiment; 

Rgure 5B is a schematic cross-sectional view similar to 
Figure 5, but of an further embodiment; 

Rgure 6 is a schematic cross-sectional view on line VI-VI 

. of Figure 2; 

^5 , Figure 7 is a schematic cross-sectional view on line VH- 

VII of Figure 2; 

Rgure 8 is a schematic cross-sectional view similar to 

Figure 5 A and showing the bottom of the tank; 

Figure 9 is a schematic cross-sectional view through a 
20 tertsioning means used to support the top of the tank of ^^^^^ 

Figure 10 is a part cutaway plan view of the tank of 

^ Figure 2; 

':':-r'Zi-/'- Figure I t is a schematic cross-sectional view on line XI- 
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i XI of Figure 10; 

Figure 12 is a schematic cross-sectional view similar to a 
portion of Figure 9, but showing an alternate embodiment; and 

Figure 13 is an exploded sketch drawing of a tank 
5 according to a further embodiment of the present invention 

DETAILED DESCRIPTION OF THE DRAWINGS 
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In the drawings, like reference numerals refer to like 

10 parts. 

As described above. Figure 1 shows a conventional 
known water tank 1 formed of a number of overlapping sheets 2 of 
. horizontally corrugated steel. The sheets are fixed together by rivets 4 
and the complete tank, including the top 3 and the bottom is 
15 constructed by the manufacturer and then transported whole to the 
customer. Clearly, there is an upper limit on the size of tank which can 
be economically transported either by rail or road. There Is also a limit 
on the volume of water that can be safely stored in such a tank before 
the seenis fail and catastrophic failure occurs. 
20 One embodiment of the present invention is shown in 

. : Figure 2, where a water tank 5 is shown constructed of a number of 
rhpdules 6. Each module 6, as best shown in Figure 3 and Figure. 4, 
consists of a frame. 7 >hd a number, in this case three, of horizontally 
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extending sheets 8 of corrugated steel. The sheets 8 are covered on 
the inside by food grade polymer and are preferably the sheets 
manufactured by BHP Steel under the name Aquaplate. 

The frame 7 comprises a pair of opposing substantially 
vertical longitudinal flanges 9. A corrugated mounting plate 11 
extends perpendicularly from each vertical flange 9 towards the 
opposing vertical flange. The conjugated mounting plaie 1 1 is fixed to 
the vertical flange 9 in suitable manner, such as by weld 10 (seen in 
Figure 5). The corrugations of the mounting plate 1 1 are matched to 
the corrugations of the sheets 8 so that the mounting plate 11 
supports the. sheets 8, Each vertical flange 9 is provided with a 
number of apertures 12 spaced at intervals along its length. 

The two vertical flanges 9 are joined together to form the 
frame 7 by two substantially horizontal members 13, which may 
conveniently be angle irons. The vertical flanges 9 and horizontal 
membiers 13 are joined together by cutting appropriate indents and 
welding together 14, The horizontal members 13. are curved in their 
longitudinal direction so as to have a radius of curvature appropriate to 
the size tank which is to be constructed from the modules. A first 
longitudinal flange 15 of horizontal member 13 extends transversely to 
the frame so as to extend in the same direction as vertical flanges 9 
arid is optionally provided with a number of spaced aperture holes 
similar to hples 12 in vertical flanges 9. . 



14 

A second longitudinal flange 16 of the members 13 are 
arranged to extend inwardly in the plane of the frame 7 on the outer 
side as compared to the curvature of the frame 7. Thus, the outer 
flanges 1 6 and the corrugated mounting plates 1 1 lie on the outside of 
the tank when it is constructed. The completed frames 7 are 
galvanised before the sheets 8 are mounted thereto. 

As can be seen in Figure 3 and Figure 4, the corrugated 
sheets 8 are curved with the corrugations running horizontally to the 
same curvature as the frame 7. The sheets are fixed together along 
their overlapped portions 1 8 by means of fasteners 1 9, arid are also 
fixed to the mounting plate IT and flange 16 of members 13 by 
means of similar fasteners 20 and sealed thereto using silicone 21 (as 
seen most clearly in Figure 8). Silicone is also used to seal the overlap 
18 between two sheets, although the sheets may alternatively be 
joined using a standard ^loctcseam". All fasteners are also covered with 
silicorie inside the tank. Suitable fasteners include riyets, screws and 
vyelds. 

A reinforcing band 17 is shown in Figure 3 for reinforcing the 
tank module against hoop stress. The band 17 may be optionally bolted 
. betweisn verticar flanges 9 in the region of overlapping portions 18. 
Although a single band is shown it will be appreciated that multiple bands 
can be employed as required. 

. / To assist with assembly of the modules a short mounting 
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angle 14 is welded to the flange 9 so as to form a guide for positioning of 
the horizontal member 13 between the mounting plate 11 and the 
mounting angle 14. To construct a module, a vertical flange 9, top and 
bottom mounting angles 14 and mounting plate 11 are positioned in a jig. 
The mounting angles 14 and the mounting plate 11 are welded to the 
vertical flange. The process Is repeated to form complimentary right and 
left hand ends. Top and bottom horizontal members 13 are then 
positioned between the mounting angles 14 and the mounting plate 11 
and welded to form a four-sided frame. The sheets 8 are overiapped, 
joined with fasteners 18 and positioned in the frame. The sheets are then 
fixed to the frame with fasteners 20 to complete the module. The 
construction of the module in the region of a comer is shown in Rgure 5. 

As seen most clearly in Figure 7. but also in Figure 3, 
multiple fasteners are used to fix the sheets 8 to the mounting plate 11. 
The use of a corrugated mounting plate and multiple fasteners spreads 
the stress on the fasteners and improves the load bearing capacity 
therefore allowing construction of larger volume tanks than can be 
achieved by prior art arrangements. 

It will be appreciated that the curvature of the horizontal 
: members 13 Will depend on the radius of the tank to be constructed and 
on the number of modules to be used. For example, a convenient size for 
the modules is 3,0m jaroiind the curyed face and 2.3m high. The module? 
dirnerislons do not riiecessarily change with tank size, only this radius and 
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number of modules per tank so as to allow high volume production 
methods to be employed. For example, a tank of approximately 1O000O 
litre capacity can be constmcted using eight modules having a radius of 
3^8m. According to the. size of tank, different sizes of angle irons can be 
used. The 100000 litre tank employs horizontal members of 40mm x 
40rTim x 5mm, vertical flanges of 6mm x 50mm and cormgated mounting 
plates of 1 0pmm x 1 .6mm. 

In order to constmct the tank 5, the first horizontal row of 
modules 6 is anranged in a circle in the desired location for the tank so 
that the modules are standing vertically with the vertical flanges 9 of 
adjacent modules 6 adjacent each other. As best shown in Figure 7, bolts 
22 are then passed through apertures 12 of flanges 9 and clamped 
together by tightening a nut 23 on bolt 22. A closed cell neoprene gasket 
can be. placed between flanges 9 so as to form a water tight seal when 
the bolts arid nuts are tightened. 

Although Figure 2 shows a tank 5 with two rows of modules 
6, one on top of the other, it will be appreciated that in rnany cases only 
one such row of modules will be desired. The 100000 litre tank described 
. above has a single layer of eight modules. If, however, two or more rows 
of modules are necessary, the two rows are bolted together, as shown in 
Figure 6, using sirinilar bolts 22 and nuts 23 passing through apertures 12 
in flanges 15 of the hbrirontal members 13. A ispacer 24 is bolted 
between the flanges .15 to account for the space caused by mounting 
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angles 14. 

In order to construct the floor of the tank a first plastic 
extrusion 25 is mounted to flange 15 of the lowermost horizontal member 
13. as shown in Figure 5. The extrusion 25 comprises a lower portion 27 
5 which fits below lower flange 15 and a clip portion 28 which extends 
downwardly towards the end of lower portion 27 so as to forni a slot 29 in 
. the extnjsion 25. In mounting, the extrusion 25 is forced towards flange 16 
until clip portion 28 clips into a channel 30 fonmed in the flange 15 to 
create a watertight seal. 
10 In an altemate fbmi shown in Rgure 5A, a length of flat bar 

26 is spot welded to flange 15 to provide a step upstanding from the 
flange 15. In mounting, the extnision 25 is forced towards flange 16 until 
clip portion 28 clips over step 26. 

In both embodiments of the extrusion, the upper portion of 
15 extrusion 25 is formed in the shape of a channel 31 having walls 32, each 
having a downwardly facing step abutment 33. 

In a further erhbodiment shown in Figure 5B, the extmsion 
can comprise only the channel portion 31 with the vertical walls 32 and 
downwardly facing step abutments 33. This extrusion can be fastened 
20 through.the bottom of channel 31 to flange 15 using fasteners 34. 

As best shown in Rgure 8, with any of the extnjsions shown 
in Figure 5, Figure 5A or Rgiire 5B. the channel 31 fomns a female half of 
. . a damp, which damps a sheet 35 of 0.5mm food grade, polymer sheeting 
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in position. The sheet 35 is first cut to the approximate shape of the 
bottom of the tank and the outer periphery of the sheet .35 is then 
positioned over the channel 31 in exlmsion 25. The male part of the 
. clamp formed by extrusion 36 having ledges 37 on its lower portion which 
5 . fit below step abutments 33 to damp sheet 35 therebetween. Thus the 
bottom of the tank can be easily fitted on site. 

The top pf the tank 5 is shown in Rgure 2 as. being a 
substantially conical top 38, the configuration most prefen^ by 
consumers, especially those that live in areas that experience significant 
10 precipitation in the form of snow. The constaiction of this top is shown 
generally In Rgures 9. 10 and 1 1 : Although the top is conical in shape, the 
top supporting structure Is all In tension rather like a suspension bridge as 
opposed to compression which is the normal style of manufacture. 

In a compression top. all of the steel used has to have 
15 enough strength to span the tank radius in its own right and then support 
the top Sheeting which is the actual cone seen from fte outside of the 
tank.. 

This sheeting is scnswed or bolted into place through the 
steel beams underneath: This method produces a good job but is costly in 
20 . manufacture both In .labour and materials and freight costs are 
. significantly increased because of the weight and bulk involved. A lot of 
extra Ipng Is also Invoh/ed fiaf any person Invplvdcl In the transportation or 
Installation of the tank. - . '■ ' - ' 
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In the present invention, there Is provided a short centre 
pole 39 the length of which Is ten degrees alK,ve and ten degrees below 
the top of the walls of the tank 5. A 10mm flat plate 40A of suitable 
diameter(depending,onthesfeeofthetank)isflttedtothetopend.ofthe 

pole 39 and a simflar plate 40B. Is fitted to the bottom end of the pole. 
.hoseendsarethreadedtoacceptbaclcnuts41eachsideofeachplate 

40A and 40B. The starting position for each plate 40A and 40B Is 200mm 
from the end of the pole 39. 

Radial rods 42 or i2mm galvanised steel are fastened 
between the bottom plate 408 and the flange 16of the topmosthorizontal 

member 13 at the top of the tank 5. The ends of the ..ds 42 are. in one 
embodiment, flattened and provided with an aperture therethrough so that 
they can be bolted using nuts and bolts 44 to the bottom plate 408. The 
other end of each rod .42 Is provided with a threaded portion 45. The 
flange 16 is provided with apertures 43.at appropriate positions to receive 
the rods 42 ttierethrough. 

Where the radial rods 42 pass thmugh the apertures 43 in 
the flange. 16 at the top of the tank 5. lengths of 1.2mm x 32mm 
galvanised steel strapping 47 with 12mm holes in the end of them are 
placed over the end of each radial rod 42 and then a nut 46 is screwed 
onto the threaded.portlon 45 of the end of the rods 42. This effedively 

, anchors Mch strap 47 to the member 13. 

■ Theother:endofthes|raps4^ 
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plate 40A at the centre of the tank 5. and secured to the plate 40A with 
bolts 48. although screws, such as 2 X M1100 screws could alternatively 

be used. 

In order that this lightweight steel has enough strength to 
5 support the top sheeting it has to be tensioned. To do ttiis. firetly the back 
nuts 41 on the centre pole 39 are would out towards the end of the pole at 
both ends, this operation will do almost ail of the tensioning. If any 
individual rods 42 remain loose they can be tensioned by using the nut 46 
on the end of each rod 42. In the case of the top straps 47. they can be 
10 ..further tensioned by screwing an M12 x 100mm screw 49 that passes 
through the Hange 16 of the topmost member 13 from the inside of the 
tank 5 directly above the radial rod 42 so as to engage the strap 47. This 
tensions the strap 47 by pushing against it as it passes ovfer the screw 49. 
At the conclusion of this operation, a light steel superstructure is now in 
15 place which tensions the structure of the tank and provides a secure 
support for the conical top. 

As best shown in Rgure 10. the galvanised straps 47 
running to the.top plate 40A, form the two long sWes of a triangle. 
• Galvanised steel sheeUng 50 Is cut to the shape and size,of this triangle 

20 with 16mm extra on each long side. This 16rtim is then bent Tight bverand 
.flattened down to the Uiickness of the galvanised strapping as shown in 
Rgure 11. ., 

These triangles 50 of galvanised steel can then bB fitted to 



i 



21 

the steel strapping 47 simply by holding half of them (one at a time) 
undemeath the steel strapping with their top^most end up against the 
centreplate^ This will allow the 16mm that has been bent over on the 
sheeting to clear the strap support 47, 

By keeping the sheeting hard up against the strap 47 for its 
entire length. It can now be slid downwards towards the tank wall. The 
16mm return on the sheet 50 will now pass over the top of the strap 47. 
VVhen it reaches the centre of the strap 47, the sheet 50 will be at the 
bottom of its stroke and locked into position. 

When eveiy second panel SO has been fitted from inside the 
tank 5. the remaining panels 50 can \£ fitted in like manner, but. reversed 
from outside.. The last operation is to fit a top cap 51 to the tank 5, this 
covers the very top centre of the tank 5 above where the sheets extend 
to. the cap 51 is fitted with a self drilBng screw that passes through , the 
cap edge, a top panel, the support strap then the underside top paneL 
This screw is not only to fit thie top cap but also to stop the top panels 
moving upwards and becoiriinig unhooked off the. support strap. 

Thus the entire top of the tank can be fitted with no 
fasteners at all except for the locking screw. This amounts to more saving 
in time and rhaterials. 

. As ?n alternative to this conical top 38, there can be fitted a 
flat top tD.tiie tank 5,' as.shown iri the exploded view of Figure 13. This 
can take tiie form of a fiat coitugated iron top. Such a top can be made no 



22 




t K 



mi 



more than 2.4m long so that they will fit across a standard truck body or 
container and therefore reduce freight costs. A problem arises in 
producing the cun/e shape to fit the round water tanic, since no tooling 
exists which will cut smoothly across a cbnugated profile. This problem is 
5 solved by marking out pattems for each section to the shape it would be 
with no comigattons in it. Each section is then traced onto flat galvanised 
Iron, which can be cut with standard tooling to.pmduce a smooth and bun- 
free cut. The sections are then put through a rollfonning machine which 
conugatea them and in so doing retums the cun^ed portions to a perfect 
10 • radius. 

The top is supported in position by one or two light and 
simple trusses (depending on tank diameter) , of conventional design. As . 
shown in Figure 12. the open end of the conugated top 52 is sealed using 
a bitumen impregnated foam njbber strip 53 which is 38mm x 25mm in 
is^ . cross section. The strip 53 is placed between the cormgated iron top 52 
and the top flange 15 of horizontal. member 13 of the tank 5. When 
screwed down using conventional roofing screv/s 54 the strip 53 
compresses forming a sea! that will exclude evenl9ne dust. 

Thus, tiie present invention overcpmes a number of 
20 . prt)blem$. The first one, that of avokling. materials that would pollute the 
: . water, was overcome, fay using. the B.H.P product >AQUAPLAtE=:. 

■ Another of tifie stgnrficaht problems was to .produc^ .a tankthat lent itself to 
^. : . spee<i^^ production b^ re^te^^^ ease of assembly by .uhskjlied labour 
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and still remained environmentally unobtaislve to the eye in a rural scene. 
This problem is overcome by the construction of modular panels that can 
be easily joined to construct a tanks of various volumes. 

The strength necessary for construction of high volume 
5 storage tanks is achieved by the use of a corrugated mounting plate 
having a pnDfile matching the conugated sheets of the tank. Multiple 
fasteners, as shown in Figure 7, are used to attach the sheeting to the 
niounting plates and horizontal members. Particular advantage is found 
by using two or more fasteners at each asymptote, that is, at both ridges 
10 and valleys of the corrugated iron. 

A further advantage of the mounting plate construction is the 
ability to use the storage tanks described above for the storage of grain. 
Corrugated iron tanks are not usually suitable for storage of grain 
because when grain is drawn from the bottom of the tank the weight of the 
15 remaining grain bears on the cpnugations and causes axial crush leading 
to a concertina compression of the tank, Asymptotic fastening of the 
shetets to the mounting plates provides the necessary support to prevent 
con<:erllna compression, thereby making the tank suitable fbr storage of 
grain. Corrugated . Iron tanks pffer a considerable economic benefit 
20; cgfhp$^^ 

*; An bbjeetfon raised by niahy people in the past conceming 
!^:r ^^J^ Is the rieed fbr tlierh to pbiir concrete, oi^ to . 



!'.! 

I- 

I : 



! ■ 



.:. -I- 



^^^^^ 




. •••• • 

« • 
* •••< 



• • • 



• • • • ' 



I •••••••• - ■• 



10 



•24 

tank on to protect R from ground movement The present invention Is 
intended to overcome this disadvantage. 

Throughbut the speciflcafion the aim has been to describe 
the preferred embodiments of the invention without limiting the invention 
to any one embodiment or specific collection of features. Various other 
nnodifications and improvements will be apparent to a person skilled In the 
art. For example, although the specification describes circular (cylindrical) 
tanks, the invention is also applicable tb generally circular tanks which 
includes ellipticat, pentagonal or octagonal cross-sectional shapes. Such 
modifications can be made without departing from the scope of the 
present Invention. . 
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The claims defining the Invention are as follows 

1 . A tank module comprising : 

a frame having a pair of opposing . vertical, generally 
elongate flanges connected by a pair of opposing horizontal, generally 
elongate members; 

. each of the vertical flanges having a coroigated mounting 
plat6 associated therewith, said mounting plate extending towards the 
opposing vertical flange; 

each of the horizontal members having a first longitudinal 
flange extending toward the opposing horizontal member and a second 
longitudinal flange extending substantially perpendicular to the first 
longitudinal flange; and 

one or more donujgated sheets rhounted between the 
vertical flanges and horizontal members of the frame In a watertight 
manner. 

2. A tank moduie as claimed In claim 1 wherein the mounting 



; V 3. . A tank module a? dsiimed In claim 1 wherein the. 

.ci)rriigatipns of the mounting plate are of substantially the same pitch and 
20 / de^Jth as the cornigations of the sheets. 
f::%^ ^l.'jiiy''^:., A tank rnoduie as claimed In clairin 1 ftirther comprising a 
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module. 

5. A tank module as claimed in claim 1 \whereln said pair of 
horizontal members are cuived longitudinally. 

6. : . . A tank module as claimed in claim 1 wherein the corrugated 
sheets are mounted in a watertight manner to the first longitudinal flanges 
of the horizontal members and the corrugated mounting plates. 

7. A tank module as daimed in claim 1 further comprising a 
sealing compound between said sheets and said mounting plate and 
between said sheets and said first tongiludinal flange. 

8. A storagetank comprising: 

a plurality of tank modules arranged at least side by side to 
fomi a perimeter -of the tank and having adjacent vertical flanges of 




a plastics sheet of a size to fiti-ithin the perirneter of the 
tank sealed tp the second longitudinal flange a lowermost horizontal 
member of each of the plurality of modules; and * 

a tank top mounted to the second longitudinal flange of an 
uppermost horizontal memberof each of the plurality of modules; 

. said modules comprising a frame having a pair of opposing 
vertical, g^nei^lly elongate flanges connected by a pair of opposing 

3;dr^al-gene^^^ 

wm^ga^ said.mounting 
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horizontai members having a first longitudinal flange extending toward the 
opposing horizontal member and a second longitudinal flange extending 
substantially perpendicular to the first longitudinal flange; and one or more 
corrugated sheets mounted between the vertical flanges and horizontal 
members of the frame in a watertight manner. 

9. A storage tank as claimed in claim 8 further comprising more 
than one row of modules arranged on top of each other with adjacent 
second longitudinal flanges of verticatlly adjacent modules joined together. 

10. A storage tank as claimeid in claim 8 further comprising a 
first plastics extrusion snap fitted to the second longitudinal flange of the 
lowermost horizontal members of the plurality , of modules, the second 
longitudinal flange having a channel receiving a clip portion of the first 
plastics extrusion. ^ . , 

11. . A storage tank as claimed in claim 10 wherein the plastics 

sheet is sealed to the second, longitudinal flange of the lowermost 
horizontal members of the plurality of modules by clamping the plastic 
sheet between a second extnjsion and the first extrusion, the second 
extrusion being snap fitted to the first extrusion after a perimeter portion of 
the plastics sheet is laid over the fii^ extrusion so that the plastic^ sheet 
is clamped between the first extnjsion and the second extnjsion. 
A2. : A storiage tank as claimed in claim 8 wherein the tank top is 

13: • ^ -A; storag© jt^^^K as claimed in clalni 8:Wherein.the tank top is 
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substantially conical. 

14. A method of constructing a tarik module Including the steips 

of: 

fomiing a first side assembly by 

I) holding a vertical flange in a jig; 
11} positioning a bottom short mounting angle in said 
jig abutting a bottom portion of said vertical flange and fixing said angle to 



iii) positioning a top short mounting angle in said jig 
abutting a top portion of said vertical flange and fixing said angle to said 



iv) positioning a mounting plate in said jig abutting 
said vertical flange but spaced from said top and bottom short mounting 
angles by a distance equal to the thickness of a horizontal member and 
fixing said mounting plate to said flange; 

. repeiating steps I) through iv) to form a comphmentary side 
assembly; . 

abutting top and bottom horizontal members between said 
cpmplimehtary side asseiribjies and fixing the horizontal members to the 
vertical flanges of the conripilmentary side asseniblte^^ . 

fixing s plurality of sheets to said horizontal members and 
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■ : . i^nstruQtlng a . tank rrodule: according to 
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16. The method of constructing a tank module according to 

claim 14 further including the step of fixing a hoop band between the' 



17. The method of constmcBng a tank module according to 
clairti H.wherein the step of fixing is welding. 

18. A method of constructing a storage tank including the steps 
of: 

an-anging a plurality of modules to fomi at, least one row 
defining a perimeter of the tank, said rnodules comprising a frame having 
a pair of opposing vertical, . generally elongate flanges connected by a pair 
of opposing horizontal, generally elongate membersi each of the vertical 
flanges having a.conugated mognting plate associated therewith, said 
mounting plate exlehding towards the opposing vertical flange: each of 
- the horizontal members having a first longitudinal flange extending toward 
the opposing horizontal member and a . second ; longitudinal flange 

9; and 




. one or rnore < 

. • horizontal memberaofthe frame in a watertight manner, 

2Q . ; connecting the adjacent verticai flanges of adjacent 

r ; V . sealing a sheist of piastlcs rnaterial to the secdnd 
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modules; and 

mounting a tank top to the sedohd flange of the uppemnost 
horizontal members of the pliiralify of modules. 

19. The method of constmcting a water tank according to claim 
. 5 ' 18 wherein the step of sealing further includes the steps of : 

clipping a first extrusion to tiie second longitudinal flange of 
the ibwerinost horizontal members; 

positioning a peripheral portion of a plastics sheet over the 
first extrusion; and 

10 . snap fitting, a second extrusion into a cooperating portion of 

the first extmsion to clamp the plastics sheet between the first and second 
^extrusion. 

20. The method ,of constnjcting a water tank according to claim 
.18 further iricludihg the step of an^nging one or more further rows of. 

15. modules on top of said at least one rpwrdefining a perimeter; and 
conhectih^ the modules fomning one or mdre rows together and to the 
modules fbnning the at least one row! 

• DATED this Seventh day of NovemberJ M^^ 
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